BEST AVAILABLE COPY 

REMARKS 

In the foregoing amendments, editorial changes were made to applicant's 
claims, such as rewriting the preamble of applicants to read: "A black currant 
anthocyanin-containing food composition suitable for consumption by 
humans." This aspect of applicants claimed invention are supported in the 
present specification disclosure at page 30, line 6, to page 31, line 3; page 34, 
last 7 lines; page 37, last 10 lines; and elsewhere. In addition, Claims 37 and 
38 were limited by amendment that will be discussed below. Claim 4 1 was 
added to the application, which is a combination of claims 27 and 30. 
Accordingly, claims 27-30 and 32-41 are present in the application for 
consideration by the examiner. 

Applicant greatly appreciates the courtesies extended the undersigned by 
Examiner Jagoe in a personal interview on November 18, 2004. In the 
personal interview, the following items 1-6 were discussed: 

(1) Applicant was informed that claims 35-40 would be objected 
to as not imparting any further physical or otherwise material limitation 
to the composition of claim 27. Applicant's representative was advised 
that these claims could be examined in a divisional application as 
method of use claims. 

(2) Applicant was advised to put the limitations of claim 30 into 
claim 27 to further distinguish the composition over fruit juice. 

(3) The examiner was unclear what is meant by "on the basis of 
solid matter s." The examiner questioned: Is this a w/v or v/v? 

(4) Applicant was advised to change "absorb* to "adsorb" in 
claim 33 as per the specification on page 19. 

(5) Japanese prior art from page 5 of the instant specification 
was discussed during the interview, regarding the black currant juice 
extracted by chemical methods. 
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(6) Applicant's representative discussed differences over Lawhon 
et al (Lawhon). Lawhon has a two-step process versus the one-step 
process of the instant application. 

With respect to item (1) above, applicant respectfully submits that claims 
35-36 further define that the composition of claim 27 has a particular form, 
namely, a health-promoting food or drink which comprises the composition 
according to claim 27. For this reason, applicant respectfully submits that 
these claims further define claim 27 and, thus, are proper claims. Claims 37- 
40 define a composition containing "an effective amount" of the black currant 
anthocyanin for improving specific human conditions. In the foregoing 
amendment, claims 37 and 38 were limited to define "an effective amount" of 
the black currant anthocyanin "for improving visual function of alleviating 
asthenopia and/or improving adaptation to darkness." The effect of alleviating 
asthenopia is shown in example 3 beginning at the bottom of page 34 the 
present specification. The effect of improving adaptation to darkness is shown 
in example 4 beginning at the middle at page 37 of the present specification. 
The use of language, such an "effective amount" including the desired property 
or effect has long been recognized as acceptable in U.S. patent practice. In re 
Halleck, 164 USPQ 647, 57 CCPA 954 (CCPA 1970). 

Considering item (2), the examiner stated that a product-by-process 
claim that combines the limitations of claims 27 and 30 may have the best 
possibility of being patented. In the foregoing amendment, new claim 41 was 
added to the application that combines the limitations of claims 27 and 30 in a 
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product-by-process claim. Favorable consideration and allowance of claim 41 
are respectfully requested. 

In item (3) the examiner stated that it is not clear what is meant by "on 
the basis of solid matters." The examiner questioned: Is this a w/v or v/v? In 
the present claims, the expression "on the basis of solid matters" is used in a 
manner typical in this art. The expression 5 to 25% by weight on the basis of 
solid matters means that if a composition contains 100 grams of solid matters 
(the solid matters including those dissolved and partially dissolved and those 
not dissolved), 5 to 25 grams of the solid matters are black currant 
anthocyanin. 

In the foregoing amendments, claim 33 was amended by changing 
"absorb" to "adsorb" as set forth in applicant's specification on page 19 and as 
suggested by the examiner at the personal interview in item (4). 

The examiner mentioned the Japanese prior art discussed on page 5 of 
the present application in item (5). In this discussion, anthocyanin was 
purified. Applicant's specification does not state the concentration of 
anthocyanin in the purified product. However, this portion of applicant's 
specification explains that the product obtained by the Japanese prior art 
cannot be used as a food, because it contains organic media such as butanol 
and amyl alcohol. Applicant's claims define a food composition suitable for 
human consumption. For this reason applicant's claims define subject matter 
that is patently distinguishable from the Japanese prior art discussed on page 
5 of the present specification. 
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It is well established in the case law that if it is determined that 
limitations in the preamble of a claim are necessary to give meaning to the 
claim and properly define the invention, then such limitations must be 
considered when determining the patentability of the claims. The predecessor 
court of the Court of Appeals for the Federal Circuit (CAFC), namely, the Court 
of Custom and Patent Appeals (CCPA) summarized this approach in Kropa v. 
Robie, 88 USPQ 478 (1951), after reviewing some 37 cases that turned on the 
limiting nature of the preambles to the claims in suit. See also Loctite Corp. v. 
UltrasealLtd., 228 USPQ 90, 94 (Fed. Cir. 1985). According to the court in 
Kropa: 

the preamble has been denied the effect of a limitation where . . . the 
claim or [interference] count apart from the introductory clause 
completely defined the subject matter [of the invention], and the 
preamble merely stated a purpose or intended use of that subject matter. 
On the other hand, in those . . . cases where the preamble to the claim or 
count was expressly or by necessary implication given the effect of a 
limitation, the introductory phrase was deemed essential to point out the 
invention defined by the claim or count. In the latter class of cases, the 
preamble was considered necessary to give life, meaning and vitality to 
the claims or counts. 

Examples of preambles cited in Kropa as expressly or impliedly held to 
express a limitation in the claims are "An insecticide," "An insecticide 
composition," "In a tire," and "An expansible diaphragm." Applicant 
respectfully submits that the claims in this application present precisely the 
situation where the preamble of a claim has been held to express a limitation 
in the claim in Kropa. In the prior art, black currant anthocyanin-containing 
food compositions suitable for human consumption, which comprise 5 to 25% 
by weight of black currant anthocyanin, were not available. The preamble of 
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appellant's claims distinguishes the presently claimed "black currant 
anthocyanin-containing food composition suitable for consumption by 
humans" from other types parts of black currant anthocyanin-containing 
composition that are not suitable for human consumption. 

In item (6) of the personal interview, the prior art cited against 
applicant's claims was discussed. The differences between the presently 
claimed invention and the teachings cited against applicant's claims are 
discussed below in applicant's traversal of the prior art rejections. 

In the final Office action mailed November 25, 2003, claims 39 and 40 
were rejected under 35U.S.C. §112, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. The Official action stated that the phrases 
"improving blood fluidity* and "lowering blood pressure" in these claims are 
relative expressions that render the claims indefinite. The applicant has 
difficulty understanding this position. 

Applicant respectfully submits that persons skilled in the art precisely 
understand the meaning of the expressions "improving blood fluidity" and 
"lowering blood pressure." For example, after a mammal (human), consumes 
the composition, food, or drink according to claims 39 and 40, its blood fluidity 
will be improved relative to its blood fluidity prior to talking the composition, 
food, or drink. Similarly, a mammal (human) consuming the composition, 
food, or drink of claims 39 and 40 will have a lower blood pressure relative to 
its blood pressure prior to consuming the composition food or drink. In 
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addition, applicant respectfully note that the present specification disclosure 
discusses blood fluidity improvement and blood pressure lowering of the 
compositions of applicant's claims at page 7, first complete paragraph; page 12, 
first complete paragraph; the paragraph bridging pages 28 and 29; the first two 
complete paragraphs on page 29; and elsewhere. For all these reasons, 
applicant respectfully submits that one of ordinary skill in the art would attach 
a particular and definite meaning to the expressions "improving blood fluidity" 
and "lowering blood pressure," as set forth in claims 39 and 40. 

In order to expedite the allowance of the present application, claims 39 
and 40 were amended in the response after final while the on April 23, 2004, to 
recite "improving... compared to... before the ingestion of the composition." For 
all the foregoing reasons applicant respectfully submits that claims 39 and 40 
particularly point out and distinctly claim the subject matter regarded as the 
invention within the meaning of 35 U.S.C. § 1 12, second paragraph. Therefore, 
applicant respectfully requests that the examiner reconsider and withdraw this 
rejection. 

In the final Office action mailed November 25, 2003, no specific prior art 
rejections of applicant's claims were set forth. In a previous Office action 
mailed April 10, 2004, claims 8-12 were rejected under 35 U.S.C. § 103(a) as 
being unpatentable over U.S. patent No. 4,643,902 of Lawhon et al (Lawhon); 
and claims 1-7, 13-14, and 18-25(26) were rejected under 35 U.S.C. § 102(b) as 
being anticipated by, or in the alternative, as obvious under 35 U.S.C. § 103(a) 
over Lawhon in view of Nakhmedov et al (Koservanaya I Ovoshchesushirnaya 
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Promyshlennost) and British patent specification number 1,007,751 (British 
751). In applicant's response filed on September 9, 2003, claims 1-26 were 
canceled and new claims 27-40 were added to the application. The final Office 
action does not identify which claims are rejected. Based on the subject matter 
in the new claims compared to the original claims, it is assumed that claims 
30-34 were rejected under 35 U.S.C. § 103(a) as being unpatentable over 
Lawhon, and that claims 27-29 and 35-38 were rejected under 35 U.S.C. § 
102(b)/35 U.S.C. § 103(a) over Lawhon in view of Nakhmedov and British 751. 
The subject matter of claims 39 and 40 does not correspond to a previously 
presented claimed. Therefore, the applicant cannot determine how (or if) these 
claims were rejected over the previously cited prior art. The examiner's 
clarification in this regard is respectfully requested. 

At the bottom of page 3 the Official action stated that the rejection over 
Lawhon was maintained. In response to applicant's argument that Lawhon 
does not contemplate or suggest a "charged* reverse osmosis membrane, the 
Official action noted example 4 in column 10 of Lawhon, as proposing the use 
of a membrane having a 99% rejection for NaCl. The Official action apparently 
interpreted this portion of Lawhon as meaning or requiring that membranes 
having a 99% rejection for NaCl must necessarily be a "charged* reverse 
osmosis membrane. In other words, appears to be the position of the Patent 
Office that in order for a membrane to have a 99% rejection for NaCl, it must 
be a charged reverse osmosis membrane. Applicant respectfully submits that 
such reasoning is not correct. In order to maintain such a position, applicant 
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respectfully submits that a teaching reference in support this position must be 
set forth. In addition, it is respectfully noted that uncharged reversed osmosis 
membranes can have a retention rate of 99% in the case of NaCl, which is 
discussed in the first complete paragraph on page 19 of the present 
specification. Accordingly, applicant respectfully submits that reasoning the 
forth in the Office action is fundamentally flawed and the teachings of Lawhon 
cannot possibly contemplate or suggest the use of a charged reversed osmosis 
membrane, as required in the present claims. 

In more detail, it is respectfully noted that the Official action stated that 
the reverse osmosis membrane used by Lawhon is aided by charged particles. 
However, the charged reverse osmosis membrane used in the presently claimed 
invention is structurally and functionally different from the reverse osmosis 
membrane proposed by Lawhon, and therefore the product obtained by the 
method using the charged reverse osmosis membrane in applicant's claims is 
necessarily different from the product obtained by the Lawhon's process. 

In the presently claimed process, the charged reverse osmosis membrane 
is used to separate anthocyanin from other components, such as sugars and 
acids, and to concentrate the anthocyanin to 1% or more on the basis of solid 
matters. The molecular weight fractionated by the charged reverse osmosis 
membrane used for the present process is generally 3,000 to 5,000. On the 
contrary, the reverse osmosis membrane used in Lawhon fractionates 
molecules of which molecular weight is a little larger than a water molecule. 
Accordingly, the charged reverse osmosis membrane of the present claims is 
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different from the reverse osmosis membrane of Lawhon and, therefore, the 
components obtained by the charged reverse osmosis membrane of the present 
claims is different from those obtained by reverse osmosis membrane disclosed 
in Lawhon. 

The charged reverse osmosis membrane is used to purify solid materials 
from a solution. The present specification describes that the salt retention rate 
of the charged reverse osmosis membrane of applicant's claims is 5 to 20%. 
The salt retention rate means the amount of salt which is retained in a reverse 
osmosis retentate. That is, "the salt retention rate of 5 to 20%" means that 5 to 
20% of salt is retained in the retentate and 80 to 95% of salt is permeated in 
the permeate. On the contrary, since reverse osmosis membrane as used 
within the teachings of Lawhon is mainly used for the specified purpose of, for 
example, to prepare pure water from sea water, the salt rejection rate means 
the rate of the rejection of salt in the permeate. Therefore, 99% of salt rejection 
rate of the reverse osmosis membrane in Lawhon means that 99% of salt is 
retained in the retentate. Therefore, even in view of the salt retention, the 
charged reverse osmosis membrane of the presently claimed invention is 
significantly different from the reverse osmosis membrane disclosed in Lawhon. 

Consequently, the charged reverse osmosis membrane of the present 
claims is different from the reverse osmosis membrane of Lawhon in properties. 
By using the charged reverse osmosis membrane of the present claims, the two 
fractions (i) and (ii) below were obtained (See Figure 1 attached hereto, which 
illustrates the process of both of the present invention and that of Lawhon.). 
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(i) reverse osmosis retentate including anthocyanin and other high 
molecular weight components 

(ii) reverse osmosis permeate including flavor and aroma components, 
sugars, acids, water and salts 

Since the molecular weight of anthocyanin is about 500, one of ordinary 
skill in the art would expect that anthocyanin would be included in the reverse 
osmosis permeate. However, unexpectedly and surprisingly, anthocyanin is 
included in the reverse osmosis retentate. This unexpected and surprising 
property of the charged reverse osmosis membrane is used in the invention of 
applicant's claims. In the process of the presently claimed invention, 
anthocyanin can be unexpectedly and surprisingly separated from flavor and 
aroma components, sugars, acids, water and salts and therefore purified by a 
process including use of a charged reverse osmosis membrane. 

On the contrary, the process proposed by Lawhon is concerned with a 
process to produce fruit juice — not to purify anthocyanin as presently claimed. 
In the conventional process to produce fruit juice, whole fruit juice is heated for 
sterilization of microorganism included in the fruit juice. However, the 
sterilization also reduces the flavor and aroma components. In Lawhon's 
process, an ultra filtration (UF) membrane is used to inhibit the reduction of 
the flavor and aroma components. In the process, fruit juice is fractionated 
into a retentate and permeate by using the UF membrane. The retentate 
includes microorganisms to be deleted as well as high molecular weight 
components and sugars. The permeate includes anthocyanin, sugars, acids, 
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flavor and aroma components. The retentate only is heated for sterilization. 
The permeate is not heated since it never includes microorganisms to be 
deleted. After the retentate is heated, it is mixed with the permeate to produce 
a fruit juice containing no microorganism. Furthermore, on one embodiment of 
the Lawhon's process, the UF permeate is further subjected to reverse osmosis 
membrane separation and the flavor components and aroma components are 
concentrated into the retentate. 

Lawhon proposes in its explanation of reverse osmosis membrane that 
the semipermeable membrane is used to make a solvent (in case of juice, water) 
pass through and retain other components such as anthocyanin, sugars, acids, 
flavor and aroma components. This is demonstrated by tables 4 and 5 which 
indicates that the reverse osmosis permeate does not include solid components 
and sugars. In the Lawhon's process, a juice is separated into 3 fractions (a) to 
(c) below by UF membrane treatment followed by reverse osmosis membrane 
treatment (See Figure 1 attached hereto.). 

(a) UF retentate including enzymes and microorganisms to be 
inactivated and sterilized 

(b) reverse osmosis retentate from UF permeate, including flavor 
components, aroma components, sugars and acids 

(c) reverse osmosis permeate of UF permeate mainly including water 
and including little solids 

Accordingly, in the process proposed by Lawhon, the important 
anthocyanin is mainly present in (b) above and partially present in (a) above. 
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Thus, in the process proposed by Lawhon, fractions (a) to (c) are mixed to 
obtain general juice as obtained by squeezing fruits as indicated in Fig. 1 . 
Alternatively, fractions (a) and (b) only are mixed to obtain concentrated juice 
and fraction (c) is discarded. 

As described above, anthocyanin is included in retentate of reverse 
osmosis membrane together with sugars and acids and is not never purified in 
the process proposed by Lawhon. On the contrary, in the presently claimed 
process, since anthocyanin is separated in the retentate and sugars and acids 
are separated in the permeate, anthocyanin can be purified. 

As illustrated in the attached Figure 1, the anthocyanin-containing 
composition of the present invention is never produced by the process 
proposed by Lawhon, since the fraction including anthocyanin without water, 
sugars and acids cannot be obtained by the process proposed by Lawhon. 

Consequently, the teachings of Lawhon never contemplate or suggest a 
process to purify anthocyanin of the present invention, so as to obtain the 
presently claimed anthocyanin-containing composition in which anthocyanin is 
purified to be included in 5 to 25% by weight of black currant anthocyanin on 
the basis of solid matters. For all these reasons, applicant respectfully submits 
that it is impossible for the teachings of Lawhon to contemplate or suggest the 
presently claimed invention within the meaning of 35 U.S.C §102 or 35 U.S.C 
§103. Therefore, applicant respectfully request that the examiner reconsider 
and withdraw any and all rejections of the present claims over these teachings. 
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In the response filed on September 10, 2003, the meaning of "mg%" 
within the teachings of Nakhmedov was discussed. However, the outstanding 
Office Action does not mention this important teaching. For a better 
understanding of these teachings, the disclosures of Nakhmedov are explained 
again here and an English translation of Nakhmedov is attached hereto. 
Nakhmedov never discloses the composition including anthocyanin of the 
claimed composition of the present claims. The reference cited by the Patent 
Office uses the unit "mg%". However, the original literature in Russian does 
not use this unit. It uses the unit "mg/ 100g". The original literature in 
Russian and the English translation thereof, both of which are attached hereto, 
show this. Table 1 of Nakhmedov shows that approximately 800-2000 
mg/ lOOg of anthocyanin is contained in the pomace of black currant which is 
corresponding to 0.8 to 2% of anthocyanin. Accordingly, Nakhmedov never 
contemplates or discloses the presently claimed composition. 

The teachings of the British '751 do not cure or rectify the deficiencies in 
the teachings of Nakhmedov. For example, the teachings of the British '751 do 
not contemplate or suggest black currant concentrate and, therefore, cannot 
contemplate or suggest specific amounts of black currant anthocyanin, as 
required in the present claims. 

An advantage of the composition of the present claims is that it can be 
used as a food or a food additive. This is because the composition of the 
present claims has excellent stability against spoilage and reduced acidity. In 
this connection, it is respectfully noted that the teachings of Nakhmedov state 
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that the materials proposed therein were contaminated and spoiled easily, 
meaning it is not suitable as a food or a food additive. This statement in 
Nakhmedov evidences the fact that the composition proposed therein is 
different from that defined in the present claims. 

The pharmacologic effects of anthocyanin other than those derived from 
black currant anthocyanin on peripheral arteries are the effect as 
pharmaceuticals not as foods. The presently claimed composition made it 
possible to utilize the pharmacologic effects of black currant anthocyanin in 
foods. Furthermore, the only previously known effect of anthocyanin was the 
effect on arteries. On the contrary, black currant anthocyanin of the present 
invention acts on blood to improve blood fluidity and lower blood pressure as 
the result of example 12 of the present specification shows. 

For the reason set forth above, applicant respectfully submits that the 
present claims are distinguishable from the teachings of Lawhon, Nakhmedov, 
and/or British '751 within the meaning of 35 U.S.C. § 102 or 35 U.S.C. § 103. 
Therefore, applicant respectfully requests that the examiner reconsider and 
withdraw this rejection. 

For the foregoing reasons, applicant respectfully requests that the 
examiner reconsider and withdraw all the objections and rejections set forth in 
the Official action mailed November 25, 2003, so that all pending claims 27-30 
and 32-41 will be allowed. 

While it is believed that the present application is in condition for 
allowance, should the examiner have any comments or questions, it is 
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respectfully requested that the undersigned be telephoned at the below listed 
number to resolve any outstanding issues. 

In the event that this paper is not timely filed, applicant hereby petitions 
for an appropriate extension of time. The Commissioner is hereby authorized 
to charge the fee therefor, as well as any deficiency in the payment of the 
required fee(s) or credit any overpayment, to our deposit account No. 22-0256. 



Atty. Case No. VXO 12397 V J 

106-A S. Columbus St. 
Alexandria, Virginia 22314 
(703) 683-9730 

\\V:\VDOCS\W_DOCS\FEB05\P080-2397 PA.DOC 

Attachments: 

Figure 1, and 

Nakhmedov et al (Koservanaya I Ovoshchesushirnaya Promyshlennost) 
and English translation thereof. 




Respectfully submitted, 
VARNDELL & VARNDELL, PLLC 
(formerly Varndell LBg^l Group) 
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qecTBa caxapa no petppaKTOM-erpy HyacAaiOTCfl b 
cooTBeTCTByiotuHX nonpaBKax jijih onpe^eJieHHH 
hcthhhoix) co/tep>KaHHH cop6HTa b pacTBOpe. 

BceCOK)3HbIM HayHHO-HCCJieAOBaTeJIbCKHM HH- 
CTHTyTOM KOKAHTepCKOH npOMblUlJieHHOCTH H 

YKpaHHCKHM HayMHO-HccjieAOBareJibCKHM hhcth^ 
TyTOM nameBOH npoMbiuuieHHOCTH npeAJio>KeHa. 
(j>opMyjia pac^eTa HCTHHHoro coAep>KaHHH cyxHX 
BemecTB b pacTBopax, coAepHcainnx copdHT, a 
TaioKe Ao6aBKH Apyrnx pacTBopHMbix b boas 
BetuecTB. 

TlpH pacqeTe HopM pacxoAa cwpbH h MaTepna- 

JIOB HCXOAHT H3 HCTHHHOrO coAepncaHHH cyxHX 

BemecTB b fotobom BapeHbe. 

XU* SToro npHMeHHKDT pacqeTHyio 4>opMy^y, 
npeAJio>KeHHyio BHHHKXIom h yKpHHHnrioM \ 

1 J] a h b in h h a T. C, n o n o b a K>. H., Jl y p b e H. C. 
OnpeaejieHHe cyxHX BemecTB b boahmx pacTBopax cop6H- 
Ta h KCHJiHTa. — «Xjie(5oneKapHaH h koh AHTepcica h npo- 
Mum;ieHHOctb» t 1969, N° 9, c 17. 



V^K [667.211.5 : (634.18 + 634.72)1 : 664 

KaHA. 6Mon. Hayn «t>. T. HAXMEflOB, 
K3H fl . TexH. HayK M. H. <t)pyMKMH f 
cr. TexHMK B. A. CBMCTYHOBA, 

8ceCOK>3HblM HayHHO-MCC/ieAOBaTe/lbCKMM MHCTMTyT 
KOHCepBHOM M OBOlUeCyilJM/ibHOM npOMWUJ/ieHHOCTM; 

B. M. MflHMHr 

AMpeKTOp MMMypMHCKoro koHcepeHoro KOM6nHaTa 

KpacMtenM M3 otxoaob 
nepe|ba6oTKM 
nepHonnoflHOM psi6MHbi 

H HepHOM CMOpOAHHbl 

B Te^eHne pn^a Jier HaMH HCCJie^oBajiHCb xh- 
MHKO-rexHOJiorHMecKHe h MHKpofiHOJiorH^ecKHe 

0C06eHHOCTH OTXOAOB IIpOH3BOACTBa KOHCepBOB 

H3 TeMHOOKpauieHHbix njioAOB h nroA c uejibio 



B - [0,01 C (1,1 A — 3,9)] + 0.01/7/1, 

r,ne A — noKa3aHHe pe(J)paKTOMeTpa npH hc- 

CJieiiOBaHKH roTOBoro npo^yKTa; 
C h 77 — cooTBeTCTBeHHO peuentypHoe coiiep- 
«aHHe coptfHTa h njioAOB b nepec^eTe 
Ha cyxoe BemecTBO b % k cyMMe cy- 
xhx BemecTB cmcch (C 4- n — 100%); 
0,1; 1,1 h 3,9 — nocTOflHHbie K03$$HUHeHTbi, HafiAeH- 
Hbie 3MnHpH«tecKH. 

FlepBHe napTHH AHeTHqecKaro BapeHbH H3 

BHUIHH H3f OTOBJlSHbl B 1974 T. Ha CHMCj).epOIIOJIb- 

ckom h KoAbiMCKdM KOHcepBHUx 3aBOAax no 
TexHHHecKOH AOKyMeHTaiJiHH,. pa3pa6otaHHOH 

YKpaHHCKHM HayHHO-HCCJieAOBaTeJlbCKHM HHCTH- 
. TyTOM KOHCepBHOH npOMblUlJieHHOCTH. 

CorjiacHO AeftcTByioiUHM TexHHqecKHM ycjio- 
bhhm coAep>KaHHe . cyxnx BemecTB b totobom 
BapeHbe aoji>kho 6biTb He MeHee 68%, o6mero 
KOJiHHecTBa caxapoB — He 6o/iee 7%', coAep>Ka- 
HHe copdHTa b 100 r BapeHbH — 64 — 68 r. 



HcnojibsoBaHHH hx ajih noJiyneHHH HaTypajibHbix 
KpacHTeJiefi. 

OnbiTbi npoBOAHJiH b Jia6opaTppHbix h nojiy- 
npoH3BOACTBeHHbix ycjioBHHx b TeneHHe 1971 — 
1973 rr. c OTxoAaMH, o6pa3yioiUHMHCH npH ne- 
pepa6oTKe qepHonjioAHOH ph6hhh h qepHofi cmo- 
poAHHbi. Cbipte (no 35 — 40 Kr Ka>KAoro BHAa) 
nojiynajiH H3 xoshmctb Mockobckoh odJiacTH h 
pa3AeJibHo noABepraJiH TexHOJiornHecKHM onepa- 

UHHM (MOHKe, ApodJieHHIO HJIH npOTHpaHHK), 

npeccoBaHHio) Ha Jia6opaTopHOM o6opyAOBaHHH 
no npHHHTbiM pe>KHM3M noJiyMeHHH HaTypajib- 
Hbix COKOB, COKOB C MHKOTbKD H COKOB AJIH H3TO- 
TOBJieHHH nJIOAOBO-HrOAHblX BHH. 

FlocJie OTAe;ieHH5i coKa bhjkhmkh pa3AeJiHJiH 
Ha ABe nacTH: OAHy ocraBJiHJiH b Ka^ecTBe bh- 
iKHMOK nepBOro OT^CHMa, a BTopyio 3ajiHBajiH bo- 
AOH h qepe3 neckojibKO ^tacoB btoph^ho v orapec- 

OOBbIBaJI.H AJIH JIOJiy^ieHHH BbI3KMMOK (BTOpOrO 
OTJKRMa. n-OCJie B3HTHH >npo6 AJIH XHM H^eCKHX 
'H M.HKpo6.HO/IOrjmeCKHX aHaJIH3»OB. 'BbDKHiMOCH 
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nepBoro h BToporo odkhmob pa3AeJiHJiH Ha ABe 
nacTH «h Hcnojib30BajiH a^ih ffiojiyneHMH .Kipacjrre- 
jin:. <xziHy — cpa3y >Ke .nocjie OTAejieHHH coica, 
a Apyryio — nocne xpa.HeH«H b TeneiiHe 10 AHeft 
b iHerepMeTHMHoft Tape npH KOMHaxHOH TeMineipa- 
Type. B o6ohx cjiy i iaHX xpacHTejiH nojiynajiH 
MemooM 3KCTparHpoBaHHH xpacHiuHx ©emecTB 
ropH^eH boaoh. 

TTapaJiJiejibHO c Jia6opaTopHbiMH onbiraMH 
npoBOAHJiH HccjieAOBaHHH no TeM ace pe^CHMaM 

B npOH3BOACTBeHHbIX yCJIOBHHX Ha MHHypHHCKOM 
KOHCepBHOM KOMSHHaTe. 

GoAepncaHHe aHTOUHanoB b Bbi^cHMKax h Kpa- 

CHTeJTflX Onpe/ie^HJIH nO MOAH(})HUHpOBaHHOH Ha- 

mh MeTOflHKe J. B. Harborne [1] M. K. 3eftK-e- 

Jia [2] . AHTOlXHaHbl H3BJieKa./IH H3 BbI>KHMOK 
3%-HbIM paCTBOpOM COJIflHOH KHCJIOTbl B 3T3HO- 

jie, a H3 KpacHTejiH — 2%-hhm pacTBopoM co- 

JIHHOH KHCJIOTbl B STaHOJIC 

OnpeAejieHHe coAep>KaHHH aHxouHaHOB npo- 
boahjih Ha cj30T03JieKtpoKOJiopHMeTp-e 03K-M 

C 3eJieHbIM CBeTO({}HJIbTpOM H B KlOBeTaX LUHpH- 

hoh 10 mm. Rjih nepecneTa 3KCTHHKUHft Hcnojib- 
3yeMoro pacTBOpa nojib30BaJiHCb KajiHfipoBoqHoA 
xp-HBOH, cocTaBJieHHOH Ha hhctom npenapaTe 

. MaJIbBHAHHa. 

CocTaB aHtouHaHOB onpeAejiHJiH MeTO£aMH 

HKCXOAHmeft H AByMepHOH 6yM3}KH0H xpoMaTO- 

rpacfiHH c Hcnojib30BaHHeM pacTBopHTejien: «-6y- 
TaHOJi : yKcycHan KHCJiOTa : BBOAa (4:1:1) h 2%- 
nan yKcycHan KHCJioTa. BbicymeHHbie xpoMaTo- 

rpaMMbl npOHB^HJIH BOAHblMH paCTBOpaM-H 

yr^eKHCJiorq h yiccycHokHCJioro HaTpHH. Hachth- 
4>HUHpOBajiH a HTOUHaHbi conocTaB^ieHHeM o6Ha- 
py^eHHbix nnTeH c Rf Ha xpoMaTorpaMMax 
J. B. Harborne [1]. CbAep>KaHHe . cyxHX Be- 
mecTB, caxapoB, o6myio KHOiOTHocTb h pH on- 
peaennjiH o6menpHHHTbiMH MeTOAaMH xhmhhc- 
CKoro aHajiH3a. 

ripH MHKp06H0J10rHMeCKHX HCCJieAOBa HHHX 



) • 

onpeAe^flJiH o6mee KOJiH^ecTBo SaKTepHH Mero- 
rom c^era kojiohhh Ha MHeonenTOHHOM arape. 

. IljieCHeBbie rpHfibl .H ApOHOKH BblHBJIHJIH Bbl- 

ceBOM cmmbob Ha cycJio-arap. FIoceBbi TepMo- 
cTaTHpoBajiH npH 28° G b TeneHHe 3 cyTOK. Ana- 
jiH3bi npoBoflHJiH nepeA 3aKJiaAKOH bhjkhmok Ha 
xpaHeHHe h nepHOAH<jecKH b Te^eHHe Bcero cpo- 
Ka xpaHeHHH. 10 — 20 r npo6bi 6pajiH H3 Ka>KAo- 
ro BH^a cbipbH. 

AHajiorHHHbie MHKpofiHOJiorHHecKHe HccneAo- 

B3HHH npOBOAHJIH B H3rOTOBJieHHbIX OnblTHblX 
napTHHX KpaCHTCJIH. 

TexHOJiorHHecKHe onbiTbi ripoBOAHJiH e>i<eroAHo 

B nHTHKp 3TH0H nOBTOpHOCTH. XHMHHeCKHH aHa- 
JM3 BblJKHMOK H Kp aCHTeJieH npOBOAHJIH Ha Tpex ' 

napajuiejibHbix npoSax, a MHKpoSHOJiorHHe- 
ckhh — Ha nflTH. FIo^y^eHHbie pe3yjibTaTbi o6pa- 
6aTbiBajiH ajih Bbi^HCJieHHH cpeiHeapH4)MeTHMe- 

CKHX BeJIHHHH. 

HccjieAOBaHHH noKa3aJiH, ^to OTXOAbi, o6pa- 
3yiomHecH npH nepepadoTKe MepHon.aoAHOH 

pn6HHbI H HepHOH CMOpOAHHbl, COA-ep^CaT 3H3MH- 

TejibHoe KOJiHHecTBo cyxHX BemecTB h aHTOUHa- 
hob, KOTopbie o6ycJiOBJiHBaioT noJiyMeuHe 113 hhx 
KaTypajibHbix nHmeBbix KpacHTejien (Ta6^. I). 

KaK BHAHO H3 npHBeASHHblX b Ta6ji. 1 AaH- 
Hbix, qeM Bbiuje coAep^KaHHe cyxHX BemecTB h 

aHTOUHaHOB B BblJKHMKaX, TeM BblLLie BblXOA 

KpacHTejiefi. B Bbi>KHMi<ax nepBoro OT>KiiMa co- 
Aep^KaHHe cyxwx BemecTB h aHTOUHaHOB b ABa 
c jihuihhm pa3a 6ojibuie, qe-M b Bbi>KHMKax bto- 
poro oT^KHMa. H3 Bbi>i<HMOK nepsoro ot>khms 
bhxoa KpacHTeJieft c coA-ep>KaHHeM cyxwx Be- 

lUeCTB 40% COCT3-BHJ1 24 — 25%, a H3 Bbl/KU-MOK 
BTOporO OT^KHMa— JIHUUb 10— 11%. 

MHKpodHOJiorHqecKHe HccjieAOBaHiin noi<a3a- 

J1H, HTO Bbl>KHMKH nepBOrO H BTOporO OT>KH MOB 
CHJlbHO 06ceMeHeHbI pa3H006pa3HOH MHKpO(})JIO- 

poft: cnopaBbiM.H na/iom<aMH, AponoKa-M tt, we- 
cnopoBbiMH najiOMKaMH THna Bact. Herbicola, 



T a 6 ji h u a 1 







, CojiepxtaiiHe 


0 Obl>K tl MK 3 X 


Ko-iHMecTBO KpacHTcm, no-iyneHHoro 

M3 BblvKHMOK 


BbllKHMKH 


KO^HMeCTOO 
DblXHMOK, Kf 


cyxHX ( 


aHTOUHaHOB, 

inr Ha 100 r 






a HTOU HO HOB 

b KpacHTe-ie, i 
Mr Ha 100 r 




H3 qepHonjioAHofl pa6hhm 








ilepBoro OT^KHMa 

BTOporO OTHCHMa 


38,5. 
30,4 


10,8+0,2 
6,8±0,4 


1723,5+15,5 
925,3+14,8 


9,82 
3,5 


25,5+1,5 
11,5±0,9 . 


5235,4+15,3 
4924+10,0 




H3 HepHOfl CMOpOAHHbl 








FlepBoro OTXCHMa 
BToporo OTJKHMa 


40,0 
40,0 


11,9+0,5 
5,4±0,3 


2020,8+26,8 
874,7+26,5 


) 9,95 
/ 4,1 


24,9+0,3 
10,25±2,0 


6256,8+11,5 i 
6128,9+15,2 

r - I 
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i 

Proteus, nHTMeHTHpOBa HHbiMH h HennrMeHTHpo- . 

BaHHblMH KOKK3MH, JiaKT06aUHJIJiaMH H MCHbUie 

njiec6HHMH (radJi. 2). 

KaK bhaho H3 AaHHbix Tafiji. 2, b nepBbift AeHb 
3aKJiaAKH Ha xpaHemie HroAH, CBexceoTJKaTMH 

COK H BbttKHMKH 6bIJlH 06ceMeHeHbI MHKpO^JIOpOH 

noHTH oAHHaKOBO. OAHaKo y>Ke Ha tp«thh AeHb 
xjpaHeHHH npH komhhthoh TeMnepaType cok Ha* 
qaJi 6poAHTb, Ha aroaax noHBHJiHCb npH3HaKH 
n/iecHeBeHHH, a bmjkhmkh oCTajracb. no^TH 6ea 

H3MeHeHHH. K KOHUy XpaHeHHfl' Ha A^CHTblH AeHb 

Hro^bi hmcjih . hbhwh npH3H2K nop^H, B COKe 
HadJiio/iaJiocb HHTeHCHBHoe 6po^eHHe, . Ha no- 

BepXHOCTK BbttKHMOK. 6blJI . JIHIIIb. ..TQHXHH CJIOH 
n^eceHH. n.pn 3TOM HblHBHJIOCb, . ^.TO BbI>KHMKH 

H3 qepHOH.CMopoflHHbi Gbierpee. rijiecHeBeiOT, *ieM 

H3 MepHOnJIOAHOH. ph6hhh. • 

OaSHJIbHOCTb fibDKHMOK K MHKpo6HaJIbHOH 

nopMe np.H xpaHeHHH mojkho odtncHKTb, bhah : 
mo, TeM, 4TO 0HH b HecKOJibko pa3 6eAHee caxa- 
paMH h ApyrHMH nHTaTejibHMMH BemecTBaMH, 

He06X0AHMbIMH AJIH pOCTa H pa3BHTHH MHKpOOp- 

raHH3MOB, 4eM HroAw h cokh. Kpoitfe Toro, b bu- 

}KHMKaX 3HaHeHHe pH 3HaHHTeJIbHO ,HH»<e 

(~2,9 — 3,2), neM b aroAax h cone (~ 4,0— 4,2). 
BjiaroAapa 3TOMypocT h pa3BHTHe Apo>K>KeH h 
ruieceHeff b Bbi>KHMKax npoTexaiOT 3aMeAJieHHO. 

ycTaHOBJieHO, hto Handojiee npaeMJieMbiMH 
cpoKaMH nepepa6oTKH buhchmok Ha ■ KpacHTejiH 
hbjihiotch nepBbie rpn ahh nocjie hx nojiyqeHHH. 

BbDKHMKH, OficeMeHeHHHbie CnOHTaHHOft MHKpO- 

$jio.poH h 3anjieceHeBeBiiiHe 6o;iee qeM Ha 30%, 
Aa fot KpacHTejiH c TeMHO-6ypofi oKpacKbft, Ba- 
peHbiM (c 3'anaxoM ruieceriH) iipHBKycoM, 6ojiee 

BblCOKH.M pH H HH3KHM COAep>KaHHeM aHTOUHa- 



TaCviKua 2 



HccJieayeMuA 
npOAyKt 



Kojihm£Ctbo MHKpoopraHH3Moa sir 
AO xpaHetiHfl cupbst 



scero 



B TOM MHCJie ApO«- 

wcft h njieceneft 



flroflbt 
Cok 

BbiaCHMKH 



HroAM 
Cok 

BbiHCHMKH 
• B 1 MJ. 



HepHonJioAHaa pn6HHa 

3 4-10 5 2'f&W 

1 ,5.10V* 1,2-10" 

2,5.10* 2v;l l >10* 

HepHaa CMopoAHHa - 

2,M0« 3 V I-10* 

1 3-10** 1,1.101* 

3 4.10« 1,5.10^ 



HOB, qeM : BblH^HMKH C He3Ha'HHTeJIbHO& CTeneHbK) 

odceMeHeHHQCTH (tslCji. 3). 

KaK BHAHO H3 AaHHblX Ta6jl. 3, B KpaCH.TeJIHX, 
no^y^eHHblX H3 BblJKHMOK, He HMdOIUHX npH3Hai 

kob nop^H, coAep>KaHHe a htoixh a ho b , opraHHqe- 
ckhx khcjiot k caxapoB no^TH b 2 pa3a 6oJibiue, 
neM b KpacHTejrax H3 3anjiecHeBeBinero cbipbH. 

3T0 06-bHCHHeTCH, nO-BHAHMOMy, TeM, ^TO Aponc- 

.>kh h njieceHH AJia coxpaHeHHH ..CBoeft xcH3HeAeH- 
TeJibHOCTH h HHTeHCHBHoro pa3MHo>keHHH pacxo- 
AyioT He TOJibKo caxapa h opraHH^ecKHe khcjio-: 

TbI, HO H aHTOUHaHOBHe imrMeHTBT. BO3M0>KHO 
TaKJKe, HTO CHHH<eHHe aHTOUHaHOB B KpacHTeJiax 
H3 CHJIbHO 3anJieCHeBeBUIHX BblXCHMOK BbI3BaHO 

noBbiuieHHeM 3HaqeHHH pH, TaK KaK npH H3MeHe- 
hhh BejiHMHHbi pH npoHCXOAHT neperpynnnpoBKa 



3Ka3a- 

KHMOB 
0(}))lO- 

r. .«e- 
)icol.a, 



Ta6/iHua 3 



rioKa3aTe^H 


KpaCHTe-HH H3 BUHCHMOK HZ pHOfl Jl OAROft pafiHHbl 


- KpaCHTe^H K3 BbJJKHMbK MepHOfl CMOpOAMIIbl 


CDejKHX 


sanjtecHeBeauiHX 


CBOKHX 


3artJ!eCHCBCBUJKX 



u 1 



«aH«e 
Ha hod 

HTCIC, 

100 r 



±•15,3 
±10,0 



til, 5 
£15,2 



CoaepHcaHHe aHTOUHa- 

hob, Mr Ha 100 

pH 

0<5maa khc^othoctb, % 
CoAep>KaKHe caxapoe, %. 

BHeilJHHft bith 



Bkvc 
3anax 
UBer . 

O6ceMeHeHH0CTb MHKpO- 
OpraHH3M3MH, KJieTOK 
B 1 MJI 



6328,3±18.1 

3,5±0 t 2 
6,9+0,4 
15,3±0,2 
TycTas cHponoo6- 

pa3Ha?l »<HilKOCTb f 

C^erKa TepnKHH, 

CBOftCTBeHHblft SirORBM 

CFOvlcTBeHHMH firo- 
aaM HepHon^ojjHOH 
pa6HHbi 

TeMHO-KpaCHblft 

0 



2845,6+14,3 

• 5,1+0,5 
4,8+0,3 
12,4+0,4 
MeHee BH3Kan. 
CHponoo(5pa3Ha5i 

HCHJIKOCTb' 
C nOCTOpOHHHM 

npHBKycoM, cjiadoft 
rope^bio 
n^eceriH 



TeMHO-6ypbift 
1,5- 10» 



7125,4+19,2 

3,2±0,3 
9,8+0,2 
16,1+0,7 
TycTafl cHponoo6pa3- 

Hafl »HilKOCTb, 
BH3K33 
KHCJIblfl 



npHHTHblfi, CBOfi- 
CTBeHHblH HfOJiaM 
HepHOK CMOpOAHHbl 

TeMHO-KpacHbifi 



3129,9+11,9 

4,8+0,5 
5,4+0,2 
13,3+0,8 
MeHee Bft3Ka$i cwpo- 
noo6pa3Haa ^HAKocTb 

Menee khcjiwh c no- 

CTOpOHHHM npHBKyCOM 

rijieceHH 



TeMHo-6ypbifi 
1,5. 10 4 



«KoHcepBH3H h OBomecyuiHJibHasi npowuur^eHHOCTb)>, >6 4 
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Phc. 1. XpoMaTO- 
rpaMMa aHTOUHBHOB 

KpaCHTeJIH H3 BbJ- 
JKHMOK MepHOIIJiOJX- 

hoh ph6hhu: 

1 — aeJIE><t>KHMAHK; 

2 — UMaHHflMH; 

3 — UHaHKflMH-3- 

rjiioKoaMn; 4 — una- 

HMAUH'3,5 -AMIMUOKO- 
3Mfl. 



Phc. 2. XpoMaTO- 
rpaMMa aHTOUHaHOB 
KpacHTejia H3 bm- 

JKHMOK MepHOH CMO- 

poAHHbi: 

2 — uwaHMflMH; 

2 — fleJit»<t>$tHMflMH; 

3 — i;MaHMflMH-3- 
rjnoK03MA; 4 — aeJib- 

(J)MHMflMH-3 - pyTMHO- 
3MA. 



b CTpyKType aHTOUHaHOB h o6pa30BaHHe cbo6oa- 

HblX ar/IHKOHOB H OCTaTKOB GaxapOB HJIH HOBblX 
4)OpM $eHOJlbHbIX COeAHHeHHH. 



TaKHM o6pa3GM, H3 bwkhmok, o6ceM-eHeHHi>ix 
60JIbIIIHM KOJIHHeCTBOM MHKpoopraHH3 mob, a Tax- 

>Ke HMeioiUHx npH3HaKH nopMH, hcbo3mohcho no- 
ly^HTb nHmeBOH xpacHTejib c bhcoxoh xpacflmeft 

OnOCOfiHOCTbKD, <})H3HKO-XHMHMeCKHMH H OpraHO- 

JienTHHecKHMH noKa3areJiHMH. CBe>KHe bw>khm- 
kh, coAepKauxHe okojio 10 2 — 10 4 kjictok MHxpo- 
opraHH3MOB b 1 r, npnroAHbi. jxjih noJiyneHH* 
nnmeBbix xpacHTe-neft, Tax xax npHMeHaeMbie 
TexHOJiorn^ecKHe peacHMH nepepa6oTKH BbDKH- 
mok h noJiy^eHHfl xpacHTeJieft iiosbojihiot nojiy- 

HHTb TOTOBblH JipOAyXT CTepHJIbHbIM C BblCOKHMH 

KaqecTB.eHHbiMH noxa3aTeJiHMH. 
H3yMeHHe cocTaBa aHTOUHaHOBbix nnrMeHTOB 

B KpaCHTeJIHX H3 CB6JKHX BbDKHMOK nOXasaJIO, 

hto b KpacHTejiHX qepHOiuioAHOH padHHbi h qep-' 

HOH CMOpOAHHbl COAepXCHTCH 4 aHTOUHaHOBbix 

nHrMeHTa. 

KaK BHAHO H3 pHC. I, aHTOUHaHH KpaCHTeJIH 

H3 BbixcHMOx qepHoruioAHoft pfl6.HHbi npeACTaB- 

JieHbl r^aBHblM. 06pa30M UHaHHAHHOM, UHaHH- 
AHH-3-t\7IK)X03HAOM H UHaHHAHH-3,5-AHEVIK)X03H- 

Aom. HapflAy c 3thm b H6M o6napy>KeHbi Taxjxe 

CJieAbI.Ae^b$HHHAHHa. 

B OTJIHHHe OT XpaCHTeJIH H3 BbI>KHMOX MGpHO- 

njioAHOH ph6hhw Ha xpoMaTorpaMMax xpacHTe- 

JIH H3 BbI>KHMOX MCpHOH CMOpOAHHbl SOJiee HH- 
TeHCHBHblMH 0Xa3aJIHCb He TOJIbXO nHTHa UHaHH- 
AHHOBblX nHrMeHTOB, HO H AeJIb(|)HHHAHHa H Ae/ib- 
4>HHHAHH.-3-pyTHH03HAa (pHC. 2) . 

B XpaCHTeJIHX H3 BbUXHMOX Hep ho n JIO aho h pn- 
6HHbI H HepHOH CMOpOAHHbl HaHA^Hbl nOHTH BCe 

aHTOUHaHOBbie nHraeHTbi, coAep>xamHec5i b iijio- 
Aax h nroAax. 

TaKHM 06pa3OM t CBe>XeOT>XaTbie BbDKHMXH 

qepHonjibAHOH pndHHbi h qepHOH CMopbAHHbi hb- 

JIHKDTCH lieHHblMH HCTOMHHXaMH nOJiyHCHHH HaTy- 

pajibHbix riHmeBbix xpacHTejieft. 

HonojiHHTe^bHan npufibiJib or Hcnojib30BanH5i 

TOJIbXO 200 T OTXOAOB COCTaBHT OKOJIO 72 TbIC. 

py6. b roA. 

CnHCOK HCnOJIb30BAHHOFl JIHTEPATyPbl 

. I. Harborne J. B. The Chromatographic identifi- 
cation of anthocyanin pigments. — "Jornal Chromatograp- 
hy", 1958, v. 1, p. 473. 

2. 3 e ft k e ji M. K. Bbi^eJieHHe h HAeHTH^HKauHH c{)e- 
HOJibHbix coeAHHeHHft b £>HOJiorHMecKnx MaTepna^ax. — 
B kh. Bhoxhmhh (JjeHOJibHwx coeiiHHeHHH. floA peA- 
R>k. Xap6opHa. M., 1968, c. 34—49. 
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Nakhmedov F.G., Ph.D. (biology), 
Frumkin M.L., Ph.D. (engineering), 
Svistunova V.A., senior technician, 

The All-Union Research Institute for Canning and Vegetable-Drying 

Industry; 

Myachin V.M. , 

Director of Michurinsk canning combinat 

Coloring agents from the wastes of chokeberry and 
black currant processing 

Over a period of years we have been researching 
chemico-technological and microbiological characteristics of the 
wastage of canned foods of dark-colored fruits and berries, with the 
purpose to use them for production of natural colors. 

Experiments were carried out in laboratory and semi-plant 
conditions during 1971-1973 years with the wastes formed in processing 
of chokeberry and black currant . Raw material (35-40 kg of each type) , 
delivered from the farms of Moscow Region, was separately subjected 
to process operations (washing, crushing or rubbing, pressing) on the 
laboratory equipment according to generally accepted conditions for 
the production of natural juices, juices with pulp and juices for 
manufacturing of fruit wines. 

After separation of juice, the pressed skins were divided into 
two parts: one was left as the marc of the first pressing, and the 
second was poured with water and in a few hours pressed again for 



*6 " ' « 
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receiving secondarily pressed marcs . After sampling for chemical and 
microbiological analyses, the firstly and secondarily pressed marcs 
were divided into two parts and used for production of colors: one 
immediately after separation of juice, another after ten-days storage 
in unsealed container at room temperature. In both cases colors were 
obtained by extracting the coloring agents with hot water. 

In parallel with the laboratory tests, experiments under the same 
conditions with manufacturing ones were carried out at Michurinsk 
canning combinat. 

The content of anthocyanins in marcs and colors was determined 
by the method of J. B. Harborne [1] and M. K. Zeikel [2] modified by 
authors. Anthocyanins were extracted from the marcs with a solution 
of 3% hydrochloric acid in ethanol, and from colorants with a solution 
of 2% hydrochloric acid in ethanol. 

The anthocyanins content was determined on an FEK-M 
photoelectrocolorimeter with green filter and in a cell of 10 mm thick. 
Calibration curve prepared based on pure malvidine preparation was 
used for conversion of extinction of the solution to be used. 

Composition of the anthocyanins was determined by the methods 
of descending and two dimensional paper chromatography using the 
following solvents: n-butanole : acetic acid : water (4:1:1) and 
2%-acetic acid. Dry chromatograms were developed by the aqueous 
solutions of sodium carbonate and sodium acetate. Anthocyanins were 
identified by comparison of the developed spots with Rf on J . B . Harborne 
[1] . The content of solid matters and sugars, the total acidity and 
the pH value were determined by generally accepted methods of chemical 
analysis . 
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In microbiological experiment's, the total number of bacteria was 
determined by counting the colonies on beef -peptone agar . Mold fungus 
and yeast were detected by sowing the wash-out solution on wort agar. 
The inoculaums were maintained at 28 °C during 3 days. The analyses 
were carried out before depositing marc for storage and periodically 
during the whole storage period. Samples of 10-20 g were taken from 
each type of raw materials. 

Similar microbiological experiments were carried out for produced 
colorants. 

Process examinations were carried out periodically five times 
a year. Chemical analysis of marcs and colors was made with three 
parallel samples, and microbiological analysis - with five samples. 
Thus obtained results were processed for calculation of arithmetic 
mean values. 

The experiments indicated that the wastes resulting from 
chokeberry and black currant processing include a significant amount 
of solid matters and anthocyanins, which preconditions manufacturing 
of natural food coloring agents from them (Table 1) . 
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Table 1 





Marc 
quantity, 
kg 


Content in marcs 


Quantity of coloring agent produced from 
marc 


Marcs 


dry 

substances, % 


anmocyanins, 
mgper 100 g 


kg 


% 


content of 
anmocyanins in 
coloring agent, 
mgper 100 g 






From the chokeberry 








of the first pressing 


38.5 


10.8 ±0.2 


1723.5 ± 15.5 


9.82 


25.5 ± 1.5 


5235.4 ± 15.3 


of the second 
pressing 


30.4 


6.8 ±0.4 


925.3 ± 14.8 


3.5 


11.5 ±0.9 


4924 ± 10.0 






From the black currant 








of the first pressing 


40.0 


11.9 ±0.5 


2020.8 ±26.8 


9.95 


24.9 ± 0.3 


6256.8 ± 11.5 


of the second 
pressing 


40.0 


5.4 ± 0.3 


874.7 ± 26.5 


4.1 


10.25 ±2.0 


6128.9+15.2 



As may be seen from the data in Table 1, the higher is the content 
of solid matters and anthocyanins in the marc, the higher is the yield 
of the colorants. In the marc of the first pressing the content of 
solid matters and anthocyanins is two times higher than in marc of 
the second pressing. Of the marcs of the first pressing, the yield 
of colorants containing 40% of solid matters amounts to 24-25%, and, 
of the marcs of the second pressing, the yield - only to 10-11%. 

Microbiological experiments showed that the marcs of first and 
second pressing are heavily bacterized with various microflora: spore 
bacillus, yeast , non-spore bacillus of Bact . Herbicola type, Proteus, 
pigmented and not pigmented coccus, lactobacillus and to lesser extent 
molds (Table 2) . 

As seen from the data in Table 2, on the first day of depositing 
berries in storage, newly pressed juice and marcs were sown with 
microflora almost equally. However on the third day of storage at 
room temperature, the juice began fermentation; there appeared 
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evidences of mold growth on berries, while marcs remained almost 
unchanged. At the end of storage on the tenth day, there appeared 
an obvious evidence of spoilage in the berries, intense fermentation 
in the juice, and only a thin layer of molds on the surface of marcs. 
At the same time, it was discovered that marcs of black currant got 
moldy quicker than marcs of chokeberry. 



Table 2 



Product to be 
tested 


Quantity of microorganisms in 1 g 
before storage of raw material 


Total 


Including yeast 
and molds 




Chokeberry 




Berries 


3.4 • 10 5 


2.1 • 10 3 


Juice 


1.5 • 10 6 * 


1.2 • 10 3 * 


Marc 


2.5 • 10 6 


2.1 • 10 3 




Black currant 




Berries 


2.1 - 10 6 


3.1 • 10 4 


Juice 


1.3 ■ 10 4 * 


1.1 • 10 4 * 


Marc 


3.4 • 10 6 


1.5 • 10 2 


•inlml 







Resistance of themarcs to microbiological spoilage during storage 
may be probably explained by the fact that they are several times poorer 
in sugars and other nutrients necessary for growth and development 
of microorganisms, than berries and juices. Besides, the pH value 
in the marc is significantly lower (-2.9-3.2) than that of berries 
and juices (-4.0-4.2) . Thereby the growth and development of yeast 
and molds in the marcs proceed slowly. 

It is determined that the most acceptable terms of processing 
the marc into colorants are the first three days after their production . 
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The marcs sown with the spontaneous microflora and grown moldy to more 
than 30%, yield such colorant of dark-brown coloration, boiled flavor 
(smell of mold) higher pH and lower content of anthocyanins than that 
of marcs with an inconsiderable extent of bacteria growth (Table 3) . 



Table 3 



Parameters 


Colors from chokeberry marc 


Colors from black currant marc 


Fresh 


molded 


fresh 


molded 


Content of anthocyanins, mg per 
100: 


6328.3 ± 18.1 


2845.6 ± 14.3 


7125.4 ± 19.2 


3 129.9 ± 11.9 


pH 


3.5 ±0.2 


5.1 ±0.5 


3.2 ±0.3 


4.8 ±0.5 


Total acidity, % 


6.9 ± 0.4 


4.8 ±0.3 


9.8 ± 0.2 


5.4 ± 0.2 


Content of sugars, % 


15.3 ±0.2 


12.4 ±0.4 


16.1 ±0.7 


13.3 ±0.8 


Appearance 


Thick syrup-like 
liquid, viscous 


Less viscous 
syrup-like liquid 


Thick syrup-like 
liquid, viscous 


Less viscous 
syrup-like liquid 


Taste 


Slightly acerbic, 
peculiar to 
berries 


With foreign flavor 
and slight 
bitterness 


Sour 


Less sour with 
off-flavour 


Odour 


Peculiar to 
berries of 
chokeberry 


Of mold 


Pleasant, peculiar 
to berries of black 
currant 


Of mold 


Color 


Crimson 


Dark brown 


Crimson 


Dark brown 


Bacteria growth with 
microorganisms, cells in 1 ml 


0 


1.5 • 10 2 


0 


1.5 • 10 4 



"Canning and vegetable-drying industry", N° 4 



As seen from the data in Table 3, in the colors produced from 
the marc without any sign of spoilage, the content of anthocyanins, 
organic acids and sugars is almost two times higher than in colors 
from the molded raw materials. This may be explained presumably by 
the fact that yeast and molds, in order to maintain their viability 
and intense generation, consume, not only sugars and organic acid, but 
also ant'hocyanin pigments. Also, the decrease of anthocyanins in the 
colors from strongly molded marcs is probably induced by the increase 
of pH value, since when pH value is changed, there occur rearrangement 
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in anthocyanins structure and formation of free aglycone and of the 
residues of sugars or new forms of phenolic compounds. 

Thus, from the marcs sown with a lot of microorganisms and showing 
any sign of spoilage, it is impossible to obtain such a food color 
with a high coloring capacity, physicochemical and organoleptic 
characteristics. Fresh marcs containing about 10 2 -10 4 of 
microorganism cells in 1 g are suitable for making food colorants, 
since technological conditions used for marc processing and colorants 
manufacturing allow sterile endproducts of high quality to be obtained. 

The study about the content of anthocyanin pigments in colorants 
made of the fresh marcs showed that chokeberry and black currant colors 
contain 4 anthocyanin pigments. 

As seen from Figure 1, anthocyanins of the colorant obtained from 
chokeberry marc are presented mainly by cyanidine, 

cyanidine-3-glucoside and cyanidine-3, 5-diglucoside . At the same 
time the traces of delphinidine were found in it. 

In contrast to the colorant obtained from chokeberry marcs, 
chromatograms of the colorant from black currant marcs showed. that 
not only spots of cyanidine pigments, but also spots of delphinidine 
and delphinidine-3-rutinoside were more intense (Figure 2) . 

Figure 1. Chromatogram of anthocyanins in the colorant of 
chokeberry marc: 

1 - delphinidine; 2 - cyanidine; 3 - cyanidine-3~glucoside ; 4 - 
cyanidine-3, 5-diglucoside. 

Figure 2. Chromatogram of anthocyanins in the colorant of black 
currant marc: 
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1 - cyanidine; 2 - delphinidine; 3 - cyanidine-3-glucoside ; 4 - 
delphinidine-3-rutinoside . 

Almost all anthocyanin pigments contained in fruits and berries 
were discovered in the colorants made of chokeberry and black currant 
marcs . 

Consequently, newly pressed marcs of chokeberry and black currant 
are a valuable source for production of natural food colors. 

Additional profit from only 200 tons of wastes used will amount 
to approx. 72 thousand roubles per year. 
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